hospital mortality was 11.8%. The main cause of death in MI was pump failure and ventricular fibrillation. 9 According to one survey, prevalence rate of ischaemic heart disease in Bangladesh was 3.4% in 2001. 10 Today the utility of the ECG has been over shadowed by the ability of the echocardiography and intervention cardiology to evaluate the possible site of lesion of coronary artery after myocardial infarction. 11 Determination of the QT interval dispersion by means of a standard ECG at rest has been widely used for cardiovascular risk assessment during the last 15 years as one of the recent explanations for the development of life threatening ventricular arrhythmias is based on the prolongation and dispersion of repolarization between neighboring regions of myocardium. 12 There is considerable evidence that QT dispersion may indirectly reflect underlying nonhomogenecity of ventricular repolarization. 13 An increase in QT dispersion is reported to predict the occurrence of life-threatening ventricular tachyarrhythmias and sudden cardiac death in patients with ischemic heart disease. 14 Tikiz, et al. had studied the patients with single vessel CAD had wider resting QT dispersion when compared to control group, which further increased significantly with exercise. 15 Stierle, et al. shows a relation Between QT dispersion and the Extent of Myocardial Ischemia in Patients with three vessel Coronary Artery disease. In patients with coronary artery disease, QT dispersion increased from a baseline value of 39 ± 7 msec to a peak ischemic stress value of 63 ± 10 msec. Patients with normal coronary arteries showed almost unchanged values of QT dispersion (41 ± 9 vs 42 ± 7 ms). 16 Yilmaz, et al. found the association of QT dispersion and QT dispersion ratio with extent and severity of coronary artery disease. In their study the more extent and severe CAD was related to higher QT Dispersion. 17 Yunus, et al. shows QT interval dispersion decreases after successful coronary artery revascularization and increases with restenosis. Therefore, QT interval dispersion may be a marker of recurrent ischemia due to restenosis after PTCA. 18 Polychronis A, et al. shows QT dispersion and QTc dispersion are significantly increased during spontaneous angina in patients with documented CAD and history of previous myocardial infarction. QT dispersion and QTc dispersion were significantly higher during the anginal episode compared to the painless conditions. 19 The inter-lead variation of QT interval provides an index of the heterogeneity of ventricular repolarization. The most commonly used index to calculate QT dispersion has been the of difference between the longest and shortest QT intervals on the twelve-lead electrocardiography (ECG), which is often adjusted for heart rate. 15 Qualitative importance of QTc dispersion on the base line ECG in patients with MI is recognized clinically but quantification of this phenomenon is less commonly used in clinical practice, which might be a better independent risk predictor of this group of patients. QTc dispersion may be of use as a simple, accurate and inexpensive complementary tool for risk stratification in patients with acute ST elevation myocardial infarction.
Objective of the study was to find out the association of the severity of coronary artery disease in acute STelevation myocardial infarction (STEMI) with QTc dispersion.
Materials and Methods:
This is Cross sectional study done in the department of Cardiology, National Institute of Cardiovascular Diseases (NICVD), Dhaka from May 2011 to December 2011. Considering inclusion and exclusion criteria, A total of 100 patients were selected, Study populations subdivided into two groups on the basis of QTc dispersion.Patients of first acute ST elevation myocardial infarction (STEMI) underwent CAG in NICVD during the same hospital stay. 50 patients with QTc dispersion is <60 milliseconds (msec) was included in group I (comparison group) and 50 patients with QTc dispersion is e"60 milliseconds (msec) was included in group II (study group).
Patients with paced rhythm, old myocardial infarction, arial fibrillation, bundle -branch blocks, interventricular conduction defects, AV block, sinus node dysfunction. Wolff -Parkinson -White Syndrome, patients taking medications could affect QT interval such as -quinidine, amiodarone and digitalis etc, post CABG status/ Post PCI status, cardiomyopathy, serious co-morbid conditions like cerebrovascular disease or renal impairment (serum creatinine³ 2.0 mg dl), congenital heart diseases(cong. Long QT syndrome) and valvular heart disease were excluded.
Measurement of QTc dispersion: QT dispersion was calculated on standard resting 12 lead ECGs obtained at the time of admission at a paper speed of 25mm/sec and with a calibration of 1 mv, where at least 9 leads show measurable QT interval. ECG is manually measured with hand help calipers. QT interval was measured from the beginning of the inscription of the QRS complex to the point at which the T wave returned to the isoelectric line (Return to the TP base line). For calculation of QT dispersion, 3 consecutive cycles were measured in each lead and the mean of these 3 cycles was taken as mean QT interval of that lead. If a U wave is present, termination of the T wave was defined as the nadir of the curve between the T and U waves. Leads where the T wave ends or T wave morphology could not be clearly observed was excluded from analysis .The PR segment was taken as the baseline to solve the difficulty in identifying the end of the T wave in the presence of ST depression. QT dispersion (QTd) was calculate as the difference between the longest (QT max) and the shortest QT (QT min) interval recorded. The QT interval was corrected by using Bazett's formula (QTc=QT/ square root of R-R interval in seconds). Corrected QT dispersion (QTcd) was defined as the difference between the maximum and minimum QTc for a given heart rate. So QTcd=QTc maximum-QTc minimum. The normal mean QTcd is 45+15 ms. 20 All patients admitted in Cardiology department of NICVD, Dhaka, fulfilling the inclusion criteria and exclusion criteria was considered for study. Informed written consent was taken from each subject before enrollment. Acute STEMI was diagnosed by ESC/ACC guideline 2004. Meticulous history and detailed clinical examination were carried out and recorded in data collection sheet. Demographic data, such as, age, sex, occupation, BMI (kg/m2) were noted. Following risk factor profile were asked and scrutinized: Smoking, Hypertension, Diabetes, Dyslipidemia and Family history of CAD. Pulse, BP and other vital parameters were recorded. QTc dispersion was calculated for all patients at the time of admission from admission ECG. Baseline laboratory investigation CK(MB), lipid profile, Random Blood Sugar, & Echocardiographic ejection fraction was recorded. Coronary angiography was performed in the patients during hospital stay. Angiographic severity of coronary artery disease was assessed by-Vessel score, Friesinger score and Leaman score. An interpretation of coronary angiogram was reviewed by at least two cardiologists. All the information was properly noted in the preformed data sheet. All the data entry and analysis was done by using SPSS (statistical package for social science) software program.
Results:
Demographic profile of both groups were shown in the tables (I, II,) and fig(1) which revealed there was no significant difference in term of age, sex and occupation. Table VII shows Friesinger index of the study patients. Friesinger socre 0 was 5 (10%) patients in group I and no patients in group II. Friesinger score 1-4 was 24 (48%) and3 (6%) in group I and II respectively. Friesinger score 5-10 was found 21 (42%) patients in group I and 27 (54%) patients in group II. Friesinger score 11-16 was found no patients in group I and 20 (40%) patients in group II. The mean difference was statistically significant (p<0.05) in unpaired t-test. Table VIII shows patients with QTc <60 msec a total of 50 patients were observed out of which, 28 (56%) had insignificant CAD and 22 (44%) had significant CAD. On the other hand, patients with QTc>60 msec 50 patients were observed that of, 3 (6%) had insignificant CAD and 47 (94%) had significant CAD. The difference was statistically significant (p<0.05), significant CAD was significantly higher in patients with QTc dispersion >60 miliseconds. Table IX shows Age, smoking, diabetes mellitus and QTcD were associated significantly for significant coronary artery disease in multivariate analysis.
Prolonged QTc dispersion and vessel score:
This study shows that there is a positive correlation between prolonged QTc dispersion and coronary artery disease severity in terms of vessel score (r = 0.75, p < 0.001)
Fig-3: Correlation prolonged QTc dispersion between and vessel score

Prolonged QTc dispersion and Leaman score :
This study shows that there is a positive correlation between prolonged QTc dispersion and coronary artery disease severity in terms of Leaman score (r = 0.71, p < 0.001). [25] [26] [27] Female are less prone to developed IHD in premenopausal age due to protective role of estrogen, moreover smoking as a risk factor of IHD is less common in our country among female, which may explain male predominance of IHD. 28 The common risk factors for coronary artery disease in the present study showed that, smoking was the highest in Group-I followed by hypertension, family history of CAD, diabetes mellitus (DM) and dyslipidemia. In Group-II smoking was also the commonest followed by diabetes mellitus, hypertension, dyslipidemia and family history of CAD. There was statistically significant of difference between the two groups in terms of smoking, diabetes mellitus and dyslipidemia. Smoking habit was found 28 (56%) in group I and 39 (78%) patients in group II and statistically significant (p<0.05).In group I, 23 (46%) patients were hypertensive and in group II, 28 (56%) patients were hypertensive and statistically insignificant (p>0.05). Diabetes
Prolonged QT dispersion and Friesinger score:
This study shows that there is a positive correlation between prolonged QTc dispersion and coronary artery disease severity in terms of Friesinger score (r = 0.79, p < 0.001)
Fig-4.: Correlation between prolonged QTc dispersion and Friesinger score
Fig-5: Correlation between prolonged QTc dispersion and Leaman score
Discussion:
The mean age of the patients was 49.3+9.9 years and 52.2+9.5 years in group I and group II respectively, which was almost similar between two groups. Maximum frequency was found in the age group of 51-60 years. 31 Haque found that anterior MI was highest in their study population followed by inferior MI. 32 Coronary angiogram was performed in all study population during index hospital admission. The findings were analyzed as a number of vessel involvements, i.e vessel score, also by friesinger coronary angiographic severity index and Leaman scoring system. Possible scores of vessel score ranges from zero to three vessel disease . 33 In this study it was observed that the mean vessel score for group I patients was 1.16±0.68 and that of group II patients was 2.30±0.64 and the mean difference was statistically significant (p<0.05).The mean vessels score was significantly (p<0.001) higher in group II in comparison with group I, indicating more severe coronary artery disease in group II patients. It was found that among group I patients, highest percentage had one vessel score 52% followed by two vessel score 32%, three vessel score 0% and 0 score 16%. In group II patients, highest percentage had two vessel score 50% followed by three vessel score 40%, one vessel score 10%
and no patient had 0 score. There was an association between QTc dispersion and number of vessel involvement. Patients those had single vessel involvement had mean QTc dispersion57.05, patients those had double vessel disease mean QTc dispersion was 102.00 and patients those had triple vessel involvement had mean QTc dispersion 177.60. There was a strong positive correlation with the QTc dispersion and increasing number of vessel involvement (Pearson's correlation coefficient). The score in Fresinger index ranges from 0 to 15. 34 In this study Friesinger score 1-4 was found 48% and 6% patients in group I and II respectively. Friesinger score 5-10 was found 42% patients in group I and 54% patients in group II. Friesinger score 11-15 was found no patients in group I and 40% patients in group II respectively. The mean Friesinger score for group I patients was 4.84±2.56 and that of group II patients was 9.80±2.60. The mean difference was significantly (p<0.05) higher in group II patients. There was a strong positive correlation between the QT dispersion and Friesinger coronary angiographic severity score (Pearson's correlation coefficient). Luz et al. found Friesinger index 0 in 19.0% patients, 1-4 in 17.9% patients, 5 -10 in 36.1% patients and 11-15 in 27.0% patients. 26 There was a strong positive correlation between the QTc dispersion and Leaman score (Pearson's correlation coefficient). Bampi et al observed that, Friesinger score 0-4 indicates less extensive disease and Friesinger score e"5 indicates extensive coronary atherosclerosis with extensive coronary artery disease. 25 In group I patients 56% had insignificant coronary artery disease and 44% had significant coronary artery disease defined by Friesinger index (n=100). In group II patients 6% had insignificant coronary artery disease & had 94% significant coronary artery disease. It indicates that the difference was statistically significant (p<0.05), CAD was significantly higher in patients with QTc dispersion >60 milliseconds. Multivariate logistic regression analysis and odds ratio (95% CI) of explanatory variables was done for 100 ST elevation myocardial infarction patients considering Friesinger score as dependant variable. According to multivariate predictors of Friesinger score it was observed that Age, Prolonged QTc Dispersion Correlates with Coronary Artery Disease N I Sharafat et al.
smoking, diabetes mellitus and dyslipidemia were more likely to develop significant coronary artery disease (Friesinger score e"5). Most important finding of the present study is that prolonged QTc dispersion is a powerful independent and incremental predictor of severity of coronary artery disease in patients presented with acute ST segment elevation myocardial infarction.
Stydy Limitation:
Although the result of this study support the hypothesis, there are some fact which might affect the result-Number of study population limited, It was a single centre study, QTc dispersion measurements were done manually by a single observer, Angiography was evaluated by visual estimation, so there was chance of inter observer and intra observer variation of interpretation of the severity of the CAD.
Conclusion:
QTc dispersion has emerged as a noninvasive measurement for quantifying the degree of myocardial repolarization inhomogencity. QTc dispersion>60 ms had independent predictive value for the severity of coronary artery disease. The greater the QTc dispersion the higher the number of coronary artery involvement. We observed that there is a positive correlation between prolonged QT dispersion and coronary artery disease severity in terms of Vessel score, Friesinger score, Leaman score.
Recommendation:
We recommend that QTc dispersion >60 miliseconds on admission ECG, should raise the suspicion of coronary artery involvement in patient of acute myocardial infarction and these patients should be give special attention, referral & early intervention. In future large number of sample &multicentre study need to establish the recommendation.
